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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any agency
thereof.
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Objectives

The primary objective of this project is to enhance domestic petroleum production by
demonstration and technology transfer of an advanced oil recovery technology in the Paradox Basin,
southeastern Utah. If this project can demonstrate technical and economic feasibility, the technique
can be applied to about 100 additional small fields in the Paradox Basin alone, and result in
increased recovery of 150 to 200 million bbl of oil. This project is designed to characterize five
shallow-shelf carbonate reservoirs in the Pennsylvanian (Desmoinesian) Paradox Formation and
choose the best candidate for a pilot demonstration project for either a waterflood or carbon dioxide-
(CO,-) flood project. The field demonstration, monitoring of field performance, and associated
validation activities will take place in the Paradox Basin within the Navajo Nation. The results of
this project will be transferred to industry and other researchers through a petroleum extension
service, creation of digital databases for distribution, technical workshops and seminars, field trips,
technical presentations at national and regional professional meetings, and publication in newsletters
and various technical or trade journals.



Summary of Technical Progress

Implementation of Pilot Carbon Dioxide Flood Demonstration

Results from
Budget Period | of this
project showed that a
carbon dioxide (CO,)
flood was technically
superior to a waterflood
and was economically
feasible on typical
small, shallow-shelf
carbonate buildup
reservoirs in the
Paradox Basin.>? Based
on the geologic
characterization study,
reservoir performance
predictions, and the
associated economic
assessment of
implementing a CO,
flood in the Anasazi
field, San Juan County,
Utah (Fig. 1), an
optimized CO, flood is
predicted to recover
4.21 million STB of oil.
This represents an
increase of 1.65 million
STB of oil over
predicted primary
depletion recovery at
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Figure 1. Location of Anasazi field (dark shaded area with name in
bold type) and CO, pipeline to the Greater Aneth field area in the

southwestern Paradox Basin on the Navajo Nation, San Juan

County, Utah.

January 1, 2012. If the CO, flood performs as predicted, it is a financially robust process for
increasing the reserves of the Anasazi field and similar small fields in the basin.

Budget Period Il of the project involves the implementation of a pilot CO,-flood
demonstration on Anasazi field. The field demonstration includes: conducting a CO, injection
test(s), obtaininga CO, source and fuel gas for the compressor, rerunning project economics, drilling
a development well(s) (vertically or horizontally), purchasing and installing injection facilities,
monitoring field performance, and validation and evaluation of the techniques. The demonstration
will prove (or disprove) CO,-flood viability, and thus help determine whether the technique can be
applied to the other small carbonate buildup reservoirs in the Paradox Basin. Obtaining a CO,
source is the key to beginning this demonstration.



At this time, there is only one CO, source in the area, a pipeline (Fig. 1) which is now owned
and operated by ExxonMobil (formerly Mobil Oil Corporation). The CO, line is currently operating
at full capacity supplying CO, to wells on the north side of the San Juan River as part of a large CO,
flood of the giant Greater Aneth field. In 1999, 15.5 BCF of CO, was injected into the Desert Creek
reservoir (Paradox Formation) in the field.® Plans to expand the pipeline capacity and extend it to
Greater Aneth wells south across the river, and thus closer to Anasazi field, were delayed about a
year and a half due to low oil prices in 1998 and early 1999, and a backlog of higher priority projects
of the Greater Aneth field operators.

These factors, combined with uncertainty related to the merger of Mobil and Exxon, have
delayed the availability of CO, for the Anasazi field demonstration for at least two years. However,
the Utah Geological Survey and our industry partner Harken Energy Corporation still desire to see
the project completed through the demonstration phase, and will continue to carefully monitor the
CO, availability situation. Most operators in the basin are small independent companies that need
to see asuccessful and economically viable CO,-flood demonstrated on a small field similar to theirs
before they will invest in CO, acquisition, new pipelines, injection wells, and additional field
facilities.

Technology Transfer

The project home page on the UGS |Internet web site
(http://www.ugs.state.ut.us/paradox.htm) was updated with the latest quarterly technical report and
project publications list.
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Next Quarter Activities

Activities planned for the next quarter (April 1 through June 30, 2001) include:

Monitor CO, availability for Anasazi field pilot flood project.

Continue preparation of a digital catalog of basic pore types and report of diagenetic history
of reservoirs based on thin sections from project fields.

Update project home page on the UGS Internet web site.
Prepare 2001 issue of UGS Petroleum News.

Display project materials at the UGS booth during the Annual Convention of the American
Association of Petroleum Geologists, June 3-6, 2001 in Denver, Colorado.



